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3. El This express request to begin national examination procedures (35 U.S.C. 371(f)) at any time rather than delay 

examination until the expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCT Articles 22 and 39(1). 
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'Law Offices of 
JACOBSON HOLMAN 

PROFESSIONAL UM1TED UA8IUTY COMPANY 
THEJEMtFERBUILDIWG 
40U ShVhNI n Si Kfcfcl , N.W. 
WASHINGTON, DC 20004 

Attny's Docket No. ws««aslibq 

SMALL ENTITY DECLARATION 

[37CFRt9(c-f)J 

Each undersigned declares that 

(1) QQ toe application attached hereto, * 

(2) □ u.S. Application Serial No. _____ fiw .. 

(3) □ US, Patent No. issued «_______^ 

is emitted to the beneftta of *smail entity' status for paying reduced fees under 35 DSC 41(a) and (b) to the Patent and Trademark Office by 
virtue of the following; 

(4) □ each undersigned declared that he/she qualifies as an independent inventor, or would qualify had he/she made the 
as defined in 37 CFR 1 .9(c). 

(6) EJ Th# undersigned declares that hafthe ts an Affinal Rmnnwftmri m Rnt nn behalf of the concern identify «iow; mat 

rnnmm rmninm as a rpv taf.^ masm as dsfiTid in 37 CFR 1i3Jsft thilffiirMiY! "9 hts tQ me irtveftt * on nave &een conveyed to and 

remain with the smaJJ business concern, or if ma nghts are no? exclusive, mac all other ngtits oeieng to smaii endues as aaunuu 'in *t wrr% 
1.9. 

(6) □ Tna undersigned declares that ha/she is an official empowered to aa on beftaif of the organization identified below; that 
organization qualifies as a nonprofit organization as defined in 

(a) □ 37 CFR 13(e)(1) 

(b) Q 37 CFR 1.9(e)(2) 

(c) O 37 CFR 1.9(e)(3) 

(d) □ 37 CFR 1.9(e)(4) Statalawof ; 

that exclusive rights to the invention have been conveyed to and remain with the organization, or if the nghts are not exclusive, 
that alt other fights belong to organizations as defined in 37 CFR 19. 

CO £aih person, concern or organization to which tA,ve have assigned, granted, conveyed or licensed, or am under an 
under contract or law to assign, grant, convey, or license any rights in the invention is listed below: 

(a) QQ nofitir^parsnn,rnnrftmrirftroani7aHnn 

£b) □ persons, concerns or organization listed beiow 
[a separate oeciaratton is required from eacfi named person, concern gr organuwliun having rights to this invention avamng to thoir 
status as "small entities-"] 

Full Name , „ ^ 

Address . ..... 

□ Individual □ Small Business Concern S3 Nonprofit Organization 

l/we acknowledge the duty to file, in this application or patent, notification of any change in status resulting in loss of entitlement of small 
entity prior to paying, or at the time of paying, the earliest of the issue fee or any maintenance fee due after the date on which status as a smaii 
entity is no longer appropriate, (37 CFR 1 .28(b)) 

(/we hereby declare all statements made herein of his/her own knowledge am true and that ail statements made on information and belief 
are oeiisved to be true: and further that these statements were made with the knowledge that willful false statements so made are punishable 
by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application, any patent issued thereon, or any patent to which this declaration Is directed. 



(3) 



Typed Itame of inventor 


Signature 


Date 


Typed Name of inventor 


Signature 


□ate 


Typed Name of inventor 


Signature 


□ate 


Typed Name sf InvsMef 
U.tlt/AMltv if Durham 


Siwflturo 


Data 








Signature 


Date' 



Tilta nf Signatory 



©OH 200 i (Copying without dotations pemiiUtsd) 
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Law Offices of 
JACOBSON HOLAAN * 

PROFESSIONAL LIMITED LIABILITY COMPANY 
THE JENIFER BUILDING 
400 SEVENTH STREET, N,W. 
WASHINGTON, DC 20004- 
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SMAU ENTITY DECLARATION 
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Tjwh unrimiQfiflrl ti*rjf\rm thnti 

(I) Oil Uio applli^Uun <*L_dwU lioiolv* 

(0) □ u.c ipiiin«H rntai iii ._. man „ 



" Uj □ U.S. fttflHtiLNu. ______________ lAAliArf 



is tmtA to the ftan&Ms e* "small entity" ato-ie fop paying roduoad fooc under S5 USC ri if» and fn the Patnnt and Tflirtoimrk Offlca lay 
virtue of the following: 

(4) E3 Each underaigned declares that he/she qualifies as an independent inventor, or would qualify had he/she made the 
as defined in 37 CFR 1.9(c), 

(5) C3 The undersigned declares that he/she is an official empowered to act on behalf of the concern identified below; that 
concern qualifies as a small business concern as defined in 37 CFR 1.9(d); that exclusive rights to the invention have bean conveyed to and 
remain with the small business concern, or if the rtgta are not exclusive, that alt other rights belong to small entities as defined in 37 CFR 
1A 

(6) □ The undersigned declares that he/she is an official empowered to act on behalf of the organization identified below; that 
organisation qualifioc at a nonprofit organization as defined in 

(a) □ 37CFR1.9M(1) 

(b) □ 37 CFR 1.9(e)(2) 

(c) □ 37 CFR 1. 9(e)(3) 



W) O 37 CFR 1.9(e)(4) State law of 



that exclusive fights to the invention have been conveyed to and remain with the organization, or if the rights are not exclusive, 
that aii other rights belong to organizations as defined in 37 CFR 1.9. 

(7) Each person, concern or organization to which Itee have assigned, granted, conveyed or licensed, or am under an 
under contract or law to assign, grant, convey, or license any rights in the invention _ listed below: 

(a) C_ no such parson, concern or organization 

(b) S3 persons, concerns or organization listed below 

[a separate declaration is required from esc# named person, concern or organization having rights to this invention avemng to their 
status as "small entities,! 

Full Name University of Durham ,., — — * 

Address South Bead. Durham PHI 3LS. United Kingdom „ _ 

I 1 individual O Small Business Concern 53 Nonprofit Organization 

l/we acknowledge the duty to file, in this application or patent, notification of any change in status resulting in loss of entitlement of small 
enfily prior to paying* or at the time of paying, the earliest of the issue fee or any maintenance fee due after the date on which status as a small 
entity is no longer appropriate, (37 CFR 1.28(b)) 

l/we hereby declare all statements made herein of his/her own Knowledge are true and that all statements made on information and belief 
aw believed to b* few, and fcrthcr ttwfe these statements we» meee with the Iwewtodgo that willful talco ctotomente £o made are punishshlp 

hu fine, nr imnrwnnmanr. nr hnth. unrtor Sartinn nf Titta 1ft nf fha f lnfteri Staff « find* and that *U inh Wlllftll faiSfi statements ITSY leOflSrdfiS 

the validity of the application, any patent issued thereon, or any patent to which this declaration Is directed. 

(B) David O'HAGAN ^C^T^X^/ ^ . ^ IZA^ ^ ^ 

Typed Name of inventor Signature / Oate 

Typed Name~of Inventor Signature * Date 



Typed Name of Inventor Signature Datfi 



(9) 



Typed ttema si jiwatMw CigM^um D*»ta 



Namu uf Sinaii Suslfitsas fiuu-em ui Nut lyiwfil Oiyc"""^'^ 
By 



Typed Name Signature Date 



Title of Signatory 
<SJH 2001 (Copying without delations permitted) 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicants: 



David O'HAGAN 



Serial No.: 



New 



Filing Date: 



June 5, 2001 



For: 



PROCESS FOR PREPARING CHIRAL COMPOUNDS 



PRELIMINARY AMENDMENT 



Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Prior to initial examination, please amend the above-identified application as follows: 



Please amend claims 3 through 14 as follows: 

3. (amended) Process as claimed in Claim 1 wherein R 3 is selected from ethenyl, ethynyl 
and optionally substituted phenyl. 

4. (amended) Process as claimed in Claim 1 wherein at least one and preferably both of 
R 3 are aryl. 

5. (amended) Process as claimed in Claim 1 wherein R 2 is selected from optionally 
hydroxy, halo or alkoxy substituted branched and straight chain C,- 6 alkyl, including 
methyl, ethyl, i-propyl, i-butyl, t-butyl; and aryl including phenyl and benzyl. 



IN THE CLAIMS 



6. (amended) Process as claimed in Claim 1 wherein X is nitrogen wherein n is 1 and R 1 
is H, i.e. the compound is a primary amine. 



7. (amended) Process as claimed in Claim 1 wherein a catalyst comprises Pd with C as 
catalytic support. 



8. (amended) Process as claimed in Claim 1 wherein a fluorination agent is liquid phase 
HF-pyridine. 



9. (amended) Process for preparation of enantiomerically pure polymer comprising a 
repeating unit of the formula Ii: 



(K) 



CR 2 , 



CR 3 9 Z 



XR 1 , 
P — 



V 



wherein P is derived from a polyrnerisable monomer or oligomer and X, R 1 , R 2 , R 3 , 
Z and A are as hereinbefore defined in Claim 1; and 



wherein a polyrnerisable monomer is selected from the group consisting of: an 

epoxy resin; an addition-polymerisation resin; a formaldehyde condensate 
resin; a cyanate resin; and an isocyanate resin; polyaromatics; monomers of 
natural polymers including carbohydrates, polypeptides and proteins 
including starch, celluloses, collagen, gelatin, dextrans, alginates, chitin and 
chitosan; and monomers of biodegradeable and/or biocompatible polymers 
including poly(lactic acid), poly(glycolic acid), polycaprolactone, 
polyorthoesters, polyanhydrides, polyaminoacids and azo polymers; and 
mixtures thereof. 



10. (amended) Process for preparation of a library of enantiomerically pure compounds 
comprising: 

reacting one or more compounds of formula IV 



HXR i ' n +i + CI 

Wherein R 1 , R 2 and A are as hereinbefore defined in Claim 1 

with a plurality of compounds of formula V R 2 MgBr, and converting via compounds of 
formula II as hereinbefore defined in Claim 1 to compounds of formula I as hereinbefore 
defined in Claim 1\ and 

optionally labelling the support or vessel with means to identify the synthetic history of 
the supported or contained compound. 

11. (amended) Enantiomerically pure compound of the formula I as hereinbefore defined 
in Claim 1 wherein A, Z and R 1 to R 3 are as hereinbefore defined, X is N and n is 1 . 

12. (amended) Enantiomerically pure polymer comprising a repeating unit of the formula 
Ii: 



(IV) 




/l 



(H) 



CR 2 3 




XR 1 



n 



wherein P is derived from a polymerisabfe monOmer or oligomer selected from the 
group consisting of: an epoxy resin; an addition-polymerisation resin; a 
formaldehyde condensate resin; a cyanate resin; and an isocyanate resin; 
polyaromatics; monomers of natural polymers including carbohydrates, 
polypeptides and proteins including starch, celluloses, collagen, gelatin, 
dextrans, alginates, chitin and chitosan; and monomers of biodegradeable 
and/or biocompatible polymers including poly (lactic acid), poly (gly colic 
acid), polycaprolactone, polyorthoesters; and 

X, R 1 , R 2 , R 3 , Z and A are as hereinbefore defined In Claim L 

13. (amended) Library of enantiomerically pure compounds of formula I as hereinbefore 
defined in Claim 11. 



14. (amended) Pharmaceutical, veterinary product or agrochemical composition 
comprising an enantiomerically pure compound of formula I, Ii or Iii as hereinbefore 
defined in Claim 11 with suitable diluents, adjuvants, carriers. 



REMARKS ' 



The foregoing Preliminary Amendment is requested in order to delete the multiple 
dependent claims and avoid paying the multiple dependent claims fee. 

Attached hereto is a marked-up version of the changes made to the specification and 
claims by the current amendment. The attached page is captioned " VERSION WITH 
MARKINGS TO SHOW CHANGES MADE. " 

Early action on the merits is respectfully requested. 



400 Seventh Street, N.W. 
Washington, D.C. 20004-2201 
(202) 638-6666 

Atty. Docket: P66645US0 
Date: June 5, 2001 
HBJ/cmf 



Respectfully submitted, 



JACOBSON HOLMAN PLLC 




VERSION WITH MARKINGS TO SHOW CHANGES MADE 



IN THE CLAIMS 

3. (amended) Process as claimed in Claim 1 [any one of Claims 1 and 2] wherein R 3 is 
selected from ethenyl, ethynyl and optionally substituted phenyl. 

4. (amended) Process as claimed in Claim 1 [any one of Claims 1-3] wherein at least one 
and preferably both of R 3 are aryl. 

5. (amended) Process as claimed in Claim 1 [any one of Claims 1-4] wherein R 2 is 
selected from optionally hydroxy, halo or alkoxy substituted branched and straight chain 
C r6 alkyl, including methyl, ethyl, i-propyl, i-butyl, t-butyl; and aryl including phenyl 
and benzyl. 

6. (amended) Process as claimed in Claim 1 [any one Claims 1 to 5] wherein X is 
nitrogen wherein n is 1 and R 1 is H, i.e. the compound is a primary amine. 

7. (amended) Process as claimed in Claim 1 [any one of Claims 1-6] wherein a catalyst 
comprises Pd with C as catalytic support. 

8. (amended) Process as claimed in Claim 1 [any of Claims 1-7] wherein a fluorination 
agent is liquid phase HF-pyridine. 



9. (amended) [ [13,14[16,17]].] Process for preparation of [a compound of the formula I 
as hereinbefore defined in any of Claims 1 to 8 which is a process for the preparation of] 
enantiomerically pure [enantiomerically pure] polymer comprising a repeating unit of the 
formula Ii: 



(Ii) 



CR 2 , 



XR 1 , 
P — 



CR 3 ,Z 



u 



wherein P is derived from a polymerisable monomer or oligomer and X, R 1 , R 2 , R 3 , 
Z and A are as hereinbefore defined in [any of] Claim[s] 1 [to 6]; and 



wherein a polymerisable monomer is selected from the group consisting of: an 

epoxy resin; an addition-polymerisation resin; a formaldehyde condensate 
resin; a cyanate resin; and an isocyanate resin; polyaromatics; monomers of 
natural polymers including carbohydrates, polypeptides and proteins 
including starch, celluloses, collagen, gelatin, dextrans, alginates, chitin and 
chitosan; and monomers of biodegradeable and/or biocompatible polymers 
including poly(lactic acid), poly(glycolic acid), polycaprolactone, 
polyorthoesters, polyanhydrides, polyaminoacids and azo polymers; and 
mixtures thereof. 



10. (amended) [[17,18[20,21]].] Process for preparation of [enantiomerically pure 
compounds of formula I as hereinbefore defined In any of Claims 1 to 8 which is a 
process for the preparation of] a library of enantiomerically pure compounds comprising: 



(IV) 



reacting one or more compounds of formula IV 
jT COOCH 3 




Wherein R 1 , R 2 and A are as hereinbefore defined in [any of] ClaimfsJ 1[ to 6] 

with a plurality of compounds of formula V R 2 MgBr, and converting via compounds of 
formula II as hereinbefore defined in Claim 1 [to 6] to compounds of formula I as 
hereinbefore defined in [any of] Claim[s] 1[ to 6]; and 

optionally labelling the support or vessel with means to identify the synthetic history of 
the supported or contained compound. 

1 1 . (amended) [[12].] Enantiomerically pure compound of the formula I as 
hereinbefore defined in Claim 1 [any of Claims 1 to 6] wherein A, Z and R 1 to R 3 are as 
hereinbefore defined, X is N and n is 1 . 

12. (amended) [[15[18]].] Enantiomerically pure polymer comprising a repeating unit of 
the formula Ii: 



(H) 



CR 2 3 




XR' n 



P 



wherein 



P is derived from a polymerisable monomer or oligomer selected from the 
group consisting of: an epoxy resin; an addition-polymerisation resin; a 
formaldehyde condensate resin; a cyanate resin; and an isocyanate resin; 



polyaromatics; monomers of natural polymers including carbohydrates, 
polypeptides and proteins including starch, celluloses, collagen, gelatin, 
dextrans, alginates, chitin and chitosan; and monomers of biodegradeable 
and/or biocompatible polymers including poly(lactic acid), poly(glycolic 
acid), polycaprolactone, polyorthoesters; and 
X R 1 , R 2 , R\ Z and A are as hereinbefore defined In Claim 1 [any of Claims 1 to 6J. 

13. (amended) [ [19 [22]].] Library of enantiomerically pure compounds of formula I as 
hereinbefore defined in Claim 11. 

14. (amended) [[20 [23]].] Pharmaceutical, veterinary product or agrochemical 
composition comprising an enantiomerically pure compound of formula I, Ii or Iii as 
hereinbefore defined in Claim 11 [any of Claims 11-13] with suitable diluents, 
adjuvants, carriers. 
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PROCESS FOR PREPARING CfflRAL COMPOUNDS 



The present invention relates to a process for the preparation of a class of 
5 enantiomerically pure chiral compounds, the compounds obtained thereby 
and novel compounds, compositions thereof and the use thereof as or in the 
preparation of a pharmaceutical, veterinary product, agrochemical, polymer, 
library of compounds and their respective intermediates. 



10 Efficient and simple synthesis of known and novel compounds can be the 
key to commercial success and may also lead to further development and 
discoveries enabled by availability of compounds in significant purities, 
yields and the like., Nevertheless development of new synthetic routes is 
costly and time consuming, without the guarantee of success. 

15 

Tet: Asymm, 1997, 8(1), 149-153 discloses the synthesis of the 
corresponding excluded pyrrolidine which is a known chiral compound, but 
makes no reference to synthesis of analogues of any class of analogues, thus 
implies a unique synthesis for the compound alone. 

20 

The authors have now found, according to the present invention, that the 
synthesis is effective for a distinct class of compounds having potential as 
or in the preparation of organic fine chemicals and polymers. 

25 We have now surprisingly found a process for synthesising a class of 
compounds in novel manner to produce enantiomerically pure hetero 
compounds. 

Accordingly in a first aspect there is provided a process for the preparation 
30 of chiral compounds of formula I: 



SUBSTITUTE SHEET (RULE 26) 
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i 



(I) CR 2 3 , 




BZ 



HXR'n 

comprising contacting a compound of formula II: 
(II) CR 2 

10 // o 




XR 



with a source of hydrogen or halide; 
wherein A is a chiral centre; 

15 

X is selected from oxygen, sulphur and nitrogen; 

n is selected from 0 and 1 and is equal to the valence of X less 



20 



Each R 1 is independently selected from hydrogen, straight 
chain <md branched, saturated and unsaturated C rs 
hydrocarbon optionally substituted by one or more hydroxy, 
halo, aryl, cyclo C rs alkyl and the like; 



25 



B is a fragment CR 3 2 wherein each R 3 is independently 
selected from hydrogen, halo, azides and cyanides; straight 
and branched chain, saturated and unsaturated C r4 alkyl, 
alkenyl and alkynyl and aryl, each optionally substituted by 
30 hydroxy, halo, saturated or unsaturated C r4 alkyl, alkenyl or 



SUBSTITUTE SHEET (RULE 26) 



X 

WO 00/34210 * \ PCT/GB99/0403I 

3 

alkynyl, aiyl, cyclo C r 6 alkyl, carbonyl, carboxyl, amino, 
amido, (thio)ether, haloaikyl, silylalkyi and the like; 



Z is hydrogen or halogen; 

5 

each R 2 is independently selected from hydrogen, straight 
chain and branched, saturated and unsaturated C r3 alkyl, 
optionally substituted by hydroxy, halo, aryl, cyclo C r6 alkyl, 
carbonyl, carboxyl, amino, amido, (thio)ether and the like; 
10 and 



one of R 1 and one of R 2 together may form an alkylene group 
as part of a heterocyclic ring; 

15 with the proviso that when X is nitrogen, n is 1, one of R 1 and two of R 2 are 
hydrogen, BZ is CHPh 2 , the other R 1 and R 2 do not form together a five 
membered heterocyclic (pyrrolidone) ring. 

Preferably X is nitrogen whereby n is 1 . 

20 

Preferably B is a fragment CR 3 2 wherein R 3 is selected from ethenyl, 
propenyl ethynyl and propynyl, optionally substituted phenyl, for example 
4-methoxy or 4-perfiuoryl alkyl phenyl, naphthyl, methyl phenyl and the 
like. 

25- 

More preferably B is a group as hereinbefore defined wherein at least one 
and preferably both of R 3 are aryl, more preferably optionally substituted 
phenyl. 



SUBSTITUTE SHEET {RULE 26) 
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Preferably Z is selected from hydrogen, chloro and fluoro, more 
preferably hydrogen and fluoro. 

Preferably R 2 is selected from optionally hydroxy, halo, alkoxy substituted 
branched and straight chain C r6 alkyl, including methyl, ethyl, i-propyl, i- 
butyl, t-butyl; and aryl including phenyl and benzyl 

Preferably X is nitrogen wherein n is 1 and R 1 does not form a cyclic ring 
with one of R 2 , i.e. the compound is a non cyclic secondary amine, or R ! is 
H, and R 2 is other than H, i.e. the compound is a primary amine. 

Without being limited to this theory it is thought that the conversion 
according to the process of the invention proceeds via a substitution with 
subsequent decarboxylation or decarboxylation with subsequent quenching. 

Contacting the compound of formula II as hereinbefore defined may be in 
the presence of a catalyst which may be homogeneous or heterogeneous, 
and is preferably heterogeneous, or of an agent which may be gaseous or 
liquid and is preferably liquid. 

The catalyst may be selected from any catalyst suitable for the conversion 
as hereinbefore defined. Preferably the catalyst comprises a hydrogenation 
or fluorination catalyst or agent. A hydrogenation catalyst suitably 
comprises a metal adapted to catalyse a hydrogenation reaction, for example 
selected from the transition metals of Group VIII of the Periodic Table of 
the Elements, preferably selected from Pt, Pd, Ni, Co, Cu, Ru, Fe and Ag 
and mixtures thereof. The catalyst may be in the form of the metal(s) or 
salts thereof, optionally in the presence of or including additional catalytic 
components or catalytic supports such as C. More preferably the catalyst 
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comprises palladium and carbon, and reaction is in. the presence of gaseous 
hydrogen. 



A fluorination agent suitably comprises a source of fluorine associated with 
5 an activating component adapted to facilitate fluorination reaction, for 
example liquid phase HF and a carrier, preferably HF-pyridine (Olah's 
reagent). 

The catalyst or agent is present in catalytically or transformationally 
10 effective amount. 



The process may be carried out with use of any additional solvents, and 
may be carried out at reduced, ambient or elevated temperature and/or 
pressure or a combination thereof in sequence. Gaseous reaction is 
15 preferably carried out at ambient temperature and elevated pressure in the 
range 1-10 atm and liquid phase reaction at ambient pressure and 
temperature in the range 0 - 20 °C. 

The process of the invention is preferably suitable for the preparation of 
20 pharmaceutical, veterinary product, agrochemical and polymeric 
compounds and libraries of such compounds, and their synthetic 
intermediates. It is a particular advantage of the process of the invention 
that such compounds may be readily prepared in which B is analogous 
electronically and/or sterically to characteristic groupings in known 
25 pharmaceutical, veterinary product and agrochemicals. The process 
therefore provides a known route to access compounds and whole ranges of 
new analogues, wherein the group B is as hereinbefore defined. 



Alternatively die process as hereinbefore defined is suited for the 
30 preparation of metal complexes as asymmetric catalysts. 
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In a further aspect of the invention there is provided a class of novel 
enantiomerically pure chiral hetero compounds of the formula I as 
hereinbefore denned wherein A, B, Z and R 1 are as hereinbefore defined, X 
5 is N and n is 1 with the exception that R 2 is not phenyl or benzyl when R 1 is 
hydrogen, BH is phenyl or CH 3 and Z is H. 

Compounds of the formula II as hereinbefore defined may be obtained 
commercially or prepared by known means. Akiba et al, Tetrahedron, 
10 1994, 50 (13), 3905 discloses the preparation of a compound of formula II 
by cyclisation of amino alcohol with trichloromethyl chloroformate 
(CI3COCOCI) in the presence of triethylamine (Et 3 N). Using this process 
compounds of formula II are obtained from compounds of formula III: 



Intermediate compounds of formula III as hereinbefore defined may be 
20 obtained commercially or using the process, for example of Gawley and 
Zhang, J. Org. Chem., 1996, 61, 8103, and Itsuno et aL J. Chem. Soc, 
Perkin Trans. I, 1985; 2039. In these publications is taught the preparation 
of a compound of formula III as hereinbefore defined by reaction of a 
compound of formula IV: 



15 (III) 




BOH 



HXR 1 



n 



25 



(IV) 
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(V) R 2 MgBr. 
Reaction is preferably under reflux in cold solvent. 

Compounds of formula IV and V are commercially available or may be 
synthesised by known means. 

In a further aspect of the invention there is provided a process for the 
preparation of enantiomerically pure chiral polymers comprising a repeating 
unit of the formula Ii: 




wherein P is derived from a polymerisable monomer or oligomer and 
X, R , R~, B, Z and A are as hereinbefore defined. 

Polymerisable monomers may be any known monomers, for example 
selected from monomers of thermoset and thermoplast polymers and 
mixtures thereof, including monomers preferably selected from the group 
consisting of: an epoxy resin such as an epoxy resin derived from the mono 
or poly-giycidyl derivative of one or more of the group of compounds 
consisting of aromatic diamines, aromatic monoprimary amines, 
aminophenols, polyhydric phenols, polyhydric alcohols, polycarboxylic 
acids and the like; an addition-polymerisation resin, such as a bis-maleimide 
resin, acrylic, vinyl or unsaturated polyester; a formaldehyde condensate 
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resin, such as a formaldehyde-phenol resin, urea, melamine or phenol 
resin; a cyanate resin; and an isocyanate resin; polyaromatics such as 
polysulphones and polyethersulphones; monomers of natural polymers 
including carbohydrates, polypeptides and proteins including starch, 
5 celluloses, collagen, gelatin, dextrans, alginates, chitin and chitosan; and 
monomers of biodegradeable and/or biocompatible polymers such as 
polyesters including poly(Iactic acid), poly(glycolic acid), polycaprolactone 
and the like, poly ortho esters, polyanhydrides, polyaminoacids and azo 

10 polymers, for example for the delivery of a pharmaceutical, veterinary 
product or agrochemical in situ . 

In a further aspect of the invention there is provided a process for the 
preparation of compounds of the formula Iii: 



15 CR 2 



3 

3 



(Iii) a\ CR J 3 




XR 1 ^ 

by the functional modification of a compound of formula I as hereinbefore 
20 defined to include additional groups R 1 and R J or the interc on version of one 
compound of formula I as hereinbefore defined to another compound of 
formula I as hereinbefore defined. 

Preferably the compound of formula Iii as hereinbefore defined is a spatial, 
25 electronic or reactive analogue of a known pharmaceutical, veterinary 
product or agrochemical, for example of a neuro active compound, such as 
the compound orphenadrine of formula: 



30 




SUBSTITUTE SHEET (RULE 26) 



■ ^4 



10 



WO00/34210 ' ' PCT/GB99/04031 

9 ' 

for use in treating Parkinson's Disease or of cardiovascular or 
gastro-intestina! drugs, immunosuppresants, respiratory agents, 
musculoskeletal and joint disease drugs, immunological products and 
vaccines, pest control agents, plant growth control agents, plant disease 
control agents and the like. 

In a further aspect of the invention there is provided the use of one or more 
compounds of formula I as hereinbefore defined in the preparation of a 
library of compounds comprising: 

reacting one or more compounds of formula I as hereinbefore 
defined with one or more substrates which are supported or 
contained in solid or liquid phase each on an individual support or 
within an individual vessel; and 

labelling the support or vessel with means to identify the synthetic 
history of the supported or contained compound. 



The process for preparing a library of compounds may employ any 
20 techniques as known in the art of combinatorial chemistry. 

In a further aspect of the invention there is provided a process for the 
preparation of a library of compounds of formula I as hereinbefore defined 
comprising: 



15 



25 



reacting one or more compounds of formula IV as hereinbefore 
defined with a plurality of compounds of formula V as hereinbefore 
defined, and converting via compounds of formula II as hereinbefore 
defined to compounds of formula i as hereinbefore defined; and 
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optionally labelling the support or vessel with means to identify the 
synthetic history of the supported or contained compound. 

5 In a further aspect of the invention there is provided a library of compounds 
of formula I, II or III as hereinbefore defined. 

Preferably the library of compounds is suitable for any of the hereinbefore 
defined uses. The library may be provided in the form of a kit of sample 
10 boxes for the intended use. The library may contain two or more 
compounds, for example ten or more compounds, preferably comprises 50- 
1,000 compounds of any given formula as hereinbefore defined, optionally 
including synthetic history identification. 

15 In a further aspect of the invention there is provided a pharmaceutical, 
veterinary product or agrochemical composition comprising a compound of 
formula I as hereinbefore defined or derivatives thereof together with 
suitable diluents, adjuvants, carriers and the like. 

20 The invention is now illustrated in non limiting manner with reference to 
the examples and Table 1 . 
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Examples - Synthesis of Novel Chiral Amines 

5 1. Chiral Amines wherein Z is H 

1.1 Synthesis of (S)-2-amino-l,l-diphenyI-3-methyI-l-butane (2) 

Synthesis of (S)-2-amino-l ? l-diphenyI-3-niethyl-l-butanoI (2) 

The title compound (2) was readily prepared by the addition of L-valine methyl 
10 ester hydrochloride (1) to phenylmagnesium bromide, as depicted in Scheme 1, 
following the modified method described by Gawley 1 and Zhang (1996), and 
Itsuno 11 etaL (1985). 




Purification over silica gel, gave (2) as a white solid in moderate yield (36 %). 
Synthesis of (S)-4-isopropyI-5 ? 5-diphenyl-2-oxazolidinone (3) 

In the event, the title compound (3) was readily prepared by the 
20 cyciisation of aminoalcohol (2) with trichloromethyl chloroformate (CbCOCOCl) 
in the presence of triethyiamine (Et3N), as shown in Scheme 2, following the 
method described by Akiba iU et al (1994), 
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Upon work-up, the solid residue was loaded on to a siniered funnel and then 
washed with diethyl ether to obtain the title compound (3) as a white solid in good 
yield 
(86 %). 

Synthesis of (S)-2-amino-3-methyI-l ? l-diphenylfautane (4) 

In the presence of a catalytic amount of palladium on activated carbon, 
2-oxazoIidinone (3) was finally submitted to the hydrogenation in a mixture of 
AcOH and MeOH under 4-5 atm. pressure, as illustrated in Scheme 3. 




1. Pd-C (0.4 eouiv.). MeQH/AcQH. 
H 2 (4-5 atm), r.t., 68h 
72% 




(4) 



15 



Scheme 3 



Upon filtration and re-crystallisation from petroleum ether, the title compound (4) 
was generated as a white solid in good yield (72 %). 

1.2 Synthesis of (S)-2-amino-l,l>3-triphenyM -propane (6) 
20 Synthesis of (S)-2-amino-l ? l,3-triphenyI-l-propanol (6) 

The title compound (6), following the modified literature methods of 
Itsuno ii,lv et ai (1985), \Veber v et al (1995) and Dammast and Reiflig vl (1993), 
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was readily prepared by the portionwise addition of L-phenylalanine ethyl ester 
hydrochloride (5) to phenylmagnesium bromide, as depicted in Scheme 4. 




Recrystallisation gave the title compound (6) as a white solid in low yield (9 %). 

Synthesis of (S)-4-benzyI-5,5-diphenyl -2-oxazoIidinone (7) 

In the event, the title compound (7) was readily prepared by the 
10 cyclisation of aminoalcohol (6) with trichloromethyl chloro formate (CI3COCOCI) 
in the presence of triethylainine (EtjN), as shown in Scheme 5, following the 
method described by Akiba™ et al (1994). 




(6) (7) 
15 Schemes 

Upon work-up, the solid residue was loaded on to a sintered funnel and then 
washed with diethyl ether to obtain the title compound (7) as a white solid in 
excellent yield (97 %). 

Synthesis of {S)-2-amino-l,l,3-triphenyI-propane (8) 

20 In the presence of a catalytic amount of palladium on activated carbon, 

2-oxazolidinone (7) was finally subjected to the hydrogenation in a mixture of 
AcOH and MeOH under 4-5 atm. pressure, as illustrated in Scheme 6. 
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/ \ 1. Pd-C (0.4 eouiv.l MeOH/AcOH, 

r™\\ // H 2 (4-5 atm), r.t P 43h 
0 > ' 71 % 




O 



(7) 



(8) 



Scheme 6 



5 Upon filtration and purification over silica gel, eluting with a 3:7 and 4:6 mixture 
of AcOEt and petrol, the title compound (8) was obtained as a light-brown solid in 
good yield (71 %). 



10 1.3 Synthesis of (S)-2-amino-l ? l-diphenyM~propanol (10) 
Synthesis of (S)-2-amino~l,l-diphenyl-l-propanol (10) 



ai (1985), Weber v et al (1995) and Dammast VI and ReiEig (1993), was readily 
15 prepared by the ponionwise addition of L-alanine methy ester hydrochloride (9) to 
phenyhnagnesium bromide, as depicted in Scheme 7. 



The title compound (10), following the literature methods of Itsuno 11 et 




NH 3 CI 
(9) 



NH2 
(10) 



Scheme 7 
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Flash column chromatography, eluting with dichloromethane and then further 
elution with a mixiure of AcOEt and petrol, ranging from 15 % up to 100 %. gave 
the title compound (10) as a white solid in moderate yield (52 %). 

Synthesis of (S)-4-methyi-5,5-dipfaenyI-2-oxa2olidinone (11) 

In the event, the title compound (11) was readily prepared by the 
cyclisation of aminoalcohol (10) with trichloromethyl chloroformare (Cl- 
3COCOCI) in the presence of triethylamine (Et 3 N), as shown in Scheme 8, 
following the method described by Akiba 1 " et al (1994). 



10 




1. Et 3 N (2.13equiv.), DCM, 
CI3COCOC! (1.10equiv.) 

0 a C, 5h 

76% 



(11) 



Scheme 8 



Upon work-up, the solid residue was loaded on to a sintered funnel and then 
washed with diethyl ether to obtain the title compound (11) as a white solid in 
good yield (76 %). 

15 Synthesis of (S)-2-amino-l,l-diphenyI-propane (12) 

In the presence of a catalytic amount of palladium on activated carbon, 
2-oxazolidinone (11) was finally subjected to the hydro genation in a mixture of 
AcOH and MeOH under 4-5 atm. pressure, as illustrated in Scheme 9. 




O 



20 (11) (12) 

Scheme 9 
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Upon filtration and purification by dry- flash column chromatography, eluting 
first with AcOEt, and then with a mixture of MeOH and AcOEt ? ranging from 5 % 
up to 30 %, gave the title compound (12) as a white solid in moderate yield (71 
%). 

5 

Experimental 
LI (S>2-amino-l,I-diphenyI-3-methyI-l-butanol (2) 




NH2 
(2) 

10 

L- Valine methyl ester hydrochloride (9.9 g, 59.06 mmol) was added 
portionwise to a 1.0 M solution of phenyimagnesium bromide (108.8 g, 0.6 mol) 
in THF at 0 °C and heated at reflux for 20h. After quenching with crushed ice and 
NH 4 C1 salt, the organic layer was separated, washed with brine and concentrated 

15 under reduced pressure. The resulting solid was treated with HC1 (2.0 M, 100 ml) 
and then evaporated to dryness under reduced pressure. Impurities precipitated out 
as a white solid, when the amine hydrochloride salt was dissolved in hot MeOH 
and allowed to cool to room temperature. After removing the impurities by 
filtration, the filtrate was made basic with KOH (L0 M) and the organics were 

20 extracted into diethyl ether (4x100 ml). Combined organic extracts were dried 
over MgS0 4 and concentrated under reduced pressure to obtain a crude product as 
a light brown solid. Purification over silica gel, eluting with a 1:4 and 1:1 mixture 
of ethyl acetate and petrol gave the title compound (2) (5.42 g. 36 %) as a white 
solid, m.p. 90-92 oC (Uti 94-95 °C). [a]/ - - 107.92° (c, 0.0424 in CHC1 3 ) ait"": - 

25 127.7° (c, 0,639 in CHCI 3 ). S u 0,81 (3K r d, ? J= 6.90 Hz, ChV), 0.85 (3H, d, 3 J= 
7.20 Hz), 1.67 (1H, ds, "J= 1.80 and 6.90 Hz, CH-Me 2 ), 3.76 (1H, d, 3 J= 2.10 Hz, 
CH-NEfe). 7.04-7.58 (10H. m, Ar). 5 c 16.3 and 23.2 (CH 3 ), 28. 1 (CH-Me 2 ), 60.4 

(CH-NH : ), 79.9 (C-OH). 125.7, 126.1, 126.5, 126.8. 128.2 and 128.6 (o-, m- and 
p-Ar), 145.1 and 148.2 (a-Ar). Anal. Calcld. for C 17 H,,NO: C 79.96; H 8.29; N 
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5.48. Found: C 79.80; H 8.15; N 5.39. ir 3338 (OH and NH 2 ). m/e (CI-CH4) 
256 (MH + , 14%), 72(100%). 

(S)-4-isopropyl-5,5-diphenyl-2-oxa2oIidinone (3) 




(3) 

Trichloromethyl chloroformate (2.71 g, 13.7 ramol) was added to a 
mixture of (S)-2-amino-3-methyl-l,l-diphenyl-l-butanol (2) (3.18 g, 12.45 mmol) 

10 and triethylamine (2.68 g, 26.52 mmoi) in CH 2 CI 2 at 0 °C. The reaction mixture 
was stirred for 2h at the same temperature and then poured into a brine solution 
(250 ml). The aqueous layer was made basic with NaOH pellets and organic 
products were extracted into AcOEt (5x200 ml). Combined organic extracts were 
dried over MgSO.1 and concentrated under reduced pressure. The resulting crude 

15 product was washed with diethyl ether to obtain the title compound (3) (3.03 g, 86 
%) as a white solid, m.p. 250-251 °C (lit* 250-251 °C). [a.] D 1! = - 201.59° (c, 
0.0252 in DMSO). 5 H (DMSO-d 6 ) 0.51 (3H, d, 3 J= 6.60 Hz, CH 3 ), 0.92 (3H, d, 3 J= 

7.20 Hz, CHj), 1.86 (1H, ds, 3 J= 2.10 and 6.60 Hz, CH-Me.), 4.46 (1H, d, 3 J= 6.5 
Hz, CH-NH 2 ), 7.24-7.72 (10H, m, Ar-H), 8.14 (1H, s, NH). 6 C 15.2 and 20.9 

20 (CH 3 ), 29.8 (CH), 64.9 (CH-NHCO), 88.4 (C-O), 125.8. 126.2, 127.9, 128.4, 
128.8 and 129.1 (Ar), 140.5 and 146.1 (a-Ar), 158.1 (CO). Ir 3295 (NHj), 1765 
and 1745 (CO), m/e (CI-NH3) 282 (MH + , 25 %), 299 (MNKf , 8 %), 238 (96 %), 
223 (100%), 72 (100%). 

25 (S)-2-amino-3-methyl- 1 . 1 -diphenylbutane (4) 
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(4) 

A solution of (S)-4-isopropyl-5,5-diphenyl-2-oxazoIidinone (3) (2.9 g, 
5 1 0.3 1 mraol) in MeOH/AcOH and a 10 % Pd (435 mg, 4.09 mmol) on activated 
carbon was shaken for 68h under 4-5 atm pressure of hydrogen at room 
temperature. The catalyst was filtered off over Hyflo Super Cell and organic 
solvents were evaporated under reduced pressure. The resulting residue was 
treated with HC1 (2.0 M, 50 ml), stirred for 2h at room temperature, made basic 

10 with NaOH pellets, and saturated with K 2 C0 3 and NaCl. Organic compounds were 
then extracted into AcOEt (3x 100 ml), dried over MgSC>4/K 2 C0 3 and 
concentrated under reduced pressure to obtain a crude product. Re-crystallisation 
from petroleum ether gave the title compound (4) (1.79 g, 72 %) as a light-brown 
solid, m.p. 71-72 °C. [a] D 2S = - 4.19° (c, 0.1097 in CHCI3). 6 H 0.78 (3H, d, 3 J= 

15 6.60 Hz. CH 3 ), 0.91 (3H, d, 3 J= 7.20 Hz, CH 3 ), 1.26 (2H, broad s, NH 2 ), 1.62 (1H, 
ds, CHMe 2 ), 3.45 (1H, dd, 3 J= 10.5 and 2.40 Hz, CH-NH 2 ), 3.70 (1H, d, 3 J= 10.5 
Hz, CH-Ph 2 ), 7.00-7.40 (10H, m, Ar-H). 5 C 14.2 and 21.5 (CH3), 28.9 (CH-Me 2 ), 
58.1 and 58.9 (CH-NH 2 and CH-Ph 2 ), 126.5, 126.7, 128.2, 128.5, 128.8 and 129.0 
(o-, m- and p-Ar), 143.5 (2xcc-Ar). Anal. Calcld for C, 7 H 21 N: C 85.30; H 8.84; N 

20 5.85. Found: C 85.12; H8.91; N 5.96. ir 3361 (NH 2 ). m/e (CI-CH 4 ) 240 (MH", 8 
%), 72(100%). 
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1.2 (S)-2-Amino-l J^-triphenyi-1- propanol (6) 




(6) 



5 L-Phenylalanine ethyl ester hydrochloride (9.9 g, 43.1 mmoi) was 

added portionwise to a 1.0 M solution of phenylmagnesium bromide (63.46 g, 
0.35 moi) in THF at 0 °C and stirred for 20h at room temperature. After quenching 
with crushed ice and concentrated HC1, the aqueous layer was separated and 
evaporated to dryness under reduced pressure. The resulting solid was washed 

10 with diethyl ether and AcOEt to obtain a white gummy HCl-salt. Upon 
basification with NaOH (1.0 M), organic products were extracted into diethyl 
ether and AcOEt, dried over Mg3C>4, and concentrated under reduced pressure to 
obtain a crude product. Re-crystallisation from a mixture of AcOEt and diethyl 
ether gave the title compound (6) (1.16 g, 9 %) as a white solid, m.p. 141-142 °C 

15 (lit" 144-145 °C; lit vi 143-144 °C). [a] D ' 5 = - 88.40° (c, 0.0181 in CHC! 3 ) flit": - 
88.50° (c, 0.604 in CHCI 3 ); lit vi : - 94.3° (c, 2.30 in CHCi 3 ). 5 U 2.38 (1H, dd, 3 J= 

10.8 Hz, 2 J= 13.8 Hz, CH 2 -Ph), 2.58 (1H. dd, 3 J= 2.4 Hz, 2 J= 13.8 Hz, CH 2 -Ph), 
4.11 (1H. dd, 3 J= 2.4 Hz, 3 J= 10.8 Hz. CH-NH 2 ), 7.06-7.62 (15H, m, Ar-H). 5 C 

36.9 (CH : -Ph), 58.4 (CH-NH 2 ), 78.7 (C-OH), 125.6, 126.0, 126.6, 126.7, 126.9, 
20 128.4, 12S.7, 12S.8 and 129.3 (o-, m- and p-Ar), 139.8, 144.5 and 147.0 (ci-Ar). ir 

3365 (NH 2 ), 3320 (OH), m/e (CI-NH 3 ) 304 (MH + , 30 %), 271 (100 %). 
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(S)-4-benzyI-5,5-diphenyl -2- oxazolidinone (7) 




O 



(7) 

5 Trichloromethyi chloroformate (718 mg, 3.63 mmol) was added to a 

mixture of (S)-2-amino-l J 3-triphenyl-l -propane 1 (6) (LOO g, 3.30 mmol) and 
triethylamine (710 mg, 7.02 mmol) in CH 2 Ch at 0 ^C. The reaction mixture was 
stirred for 5h at the same temperature and then poured into a brine solution (150 
ml). The aqueous layer was made basic with powdered K2CO3 and organics were 
10 extracted into dichloromethane (3x50 mi). The combined organic extracts were 
dried over MgSO^^CO; and concentrated under reduced pressure. The resulting 
crude product was washed with diethyi ether to obtain the title compound (7) 
(L06 g, 97 %) as a white solid. m.p. 259-261 °C (lit ? °C). [a] D 25 = -241.94° (c, 
0.0211 in DM30), (DMSO-d 6 ) 2.18 (1H, dd, 3 J= 10,8 Hz, 2 J= 13.8 Hz, CH 2 - 

15 Ph), 2.52 (1H, dd, 3 J= 3.6 Hz, 2 J= 13.8 Hz, CH 2 -Ph), 4.67 (1H, dd, 3 J= 3.6 Hz, 3 J= 
10.S Hz, CH-NH 2 ), 6.90-7.60 (15H, m, Ar-H). 8 c 44.2 (CH 2 -Ph), 50.5 (CH-NH), 

94.1 (C-O), 130.5, 130.9, 131.5, 132.6, 132.8, 133.0, 133.1, 133.3 and 133.4 (o-, 
m- andp-Ar), 141.1, 143.4 and 146.5 (a-Ar), 163.7 (CO), ir 3248 (NH 2 ), 1760 
and 1725 (C=0). m/e (CI-NH3) 330 (MH", 5 %), 347 (MNH4", 6 %), 196 (100 %). 

20 
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(S)-2-Amino-l,1.3-triphenyl-propane (8) 




5 A soiurion of (S)-4-benzyl-5,5-diphenyI-2-oxazolidinone (7) (940 mg, 

2.85 mraol) in MeOH/AcOH and a 10 % Pd (121 mg, 1.14 mmol) on activated 
carbon was shaken for 43h under 4-5 atm pressure of hydrogen at room 
temperature. The catalyst was filtered off over Hyflo Super Cell and organic 
solvents were evaporated under reduced pressure. The resulting residue was 

10 treated with HCi, stirred for 2h at room temperature, made basic with NaOH 
pellets, and saturated with K2CO3 and NaCl. Organics were then extracted into 
dichloromethane (4x 50 ml), dried over MgS04/K 2 CC>3 and concentrated under 
reduced pressure to obtain a crude product. Purification over silica gel, eluting 
with a 3:7 and 4:6 mixture of AcOEt and petroleum ether, gave the title compound 

15 (8) (584 mg, 71 %) as a light-brown solid, m.p. 71-72 °C. [a.]* = -8.03° (c, 

0.1046 in CHClj). 5 H 1.21 (2H, broad s, NH 2 ), 2.29 (1H, dd, 3 J= 9.6 Hz, 2 J= 13.5 

Hz, CH 2 -Ph), 2.79 (1H, dd, 3 J= 2.1 Hz, 2 J= 13.2 Hz, CH 2 -Ph), 3.71 (1H, d, 3 J= 9.9 
Hz, CH-Ph 2 ), 3.81 (1H, ddd, 3 J= 2.7, 9.9 and 12.6 Hz, CH-NH 2 ), 7.06-7.33 (15H, 
m, Ar-H). 5 C 41.9 (CH 2 -Ph), 55.7 and 59.7 (CH-Ph 2 and CH-NH 2 ), 126.3, 126.5, 

20 126.6, 128.1, 128.2, 128.4, 128.7, 128.8 and 129.1 (0-, m- and p-Ar), 139.7, 142.6 
and 143.1 (a-Ar). ir 3387 (NH 2 ). m/e (CI-NH3) 288 (MIT, 100 %). 
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1.3 (SH-Amino-U-diphenyl-l- propanol (10) 




5 L-Alanine methyl ester hydrochloride (9.9 g, 70.9 mmol) was added 

portionwise to a 1 .0 M solution of phenylmagnesium bromide (78.0 g 5 0.43mol) in 
THF at 0 °C and then heated under reflux for 21h. The reaction mixture was 
cooled to 0 °C, quenched with dropwise addition of saturated NH4CI, and stirred 
for Ih, After collecting insoluble products through the Buchner funnel, organic 

10 products were extracted into AcOEt (3x100 ml). The combined organic extracts 
were dried over EoCC^/MgSO^ and concentrated under reduced pressure to 
obtain a crude product. Impurities were washed with dichloromethane over silica 
gel by means of dry-flash column chromatography, further elution with a mixture 
of AcOEt and petrol, ranging from 20 % up to 100 % } gave the title compound 

15 (10) (1.16 g, 9 %) as a white solid imp. 100-101 °C (lit ii,v 100-102 °C). [a] D * s = - 
85.59° (c, 0.0362 in CHCI3) (Iit is : -82.38° (c, 0.814 in CHC1 3 ; lit v : -85.9° (c, 2.77 
in CHCh). 5 U 0.94 (3H f d, 3 J- 6.30 Hz, CH 3 ) } 1.23 (2H, broad s, NH 2 ), 4.15 (1H, 

q, 3 J= 6.30 Hz, CH-NH 2 ), 4.25 (1H, broad s, OH), 7.10-7.66 (10H, m, Ar-H). 5 C 

17.4 (CH 3 ), 52.1 (CH-NH 2 ), 78.7 (C-OH), 125.7, 126.1, 126.6, 126.9, 123.2 and 
20 128.7 (o-, m- and p-Ar), 145.0 and 147.2 (cc-Ar). Anal. Calcld. for C, ,H l? NO: C 

79.26; H 7.54; N 6.16. Found: C 79.30; H 7.66; N 6.27. ir 3432 (OH), 3389 
(NH 2 ). rent (CI-NH 3 ) 228 (MH*, 100 %). 
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(S)-4-Me£hyi-5,5-diphenyl-2- oxazolidinone (11) 




5 Trichioromethyl chloroformate (6.37 g, 32.19 mmol) was added to a 

mixture of (S)-2-amino-l,l-diphenyl-l-propanol (10) (6.65 g, 29.26 mmol) and 
triethyiamine (6.31 g, 62.3 mmol) in CH2CI2 at 0 °C. The reaction mixture was 
stirred for 5h at the same temperature, poured into a brine solution (150 ml), and 
diluted with more dichloromethane. After collecting insoluble impurities through 

10 the Buchner funnel, the organic layer was separated and the aqueous layer was 
washed once with a mixture of dichloromethane and AcOEt. The combined 
organic extracts were dried over MgS0 4 /K?C03 and concentrated under reduced 
pressure. The resulting crude product was washed with diethyl ether, water, 
AcOEt and diethyl ether again, to obtain the title compound (11) (5.67 g, 76 %) as 

15 a white solid. m.p. 264-266 °C [a] D 25 = -279,71° (c, 0.0414 in DMSO). § H 0.82 

(3H, d, 3 J= 6.30 Hz, CH 3 ), 4.65 (1H, q, 3 J= 6.0 Hz, CH-NH 2 ), 7.10-7.70 (10H, m, 
Ar-H), 7.93 (1H, broad s, NH). 6 C 19,6 (CH 3 ), 55.9 (CH-NH 2 ), 85.6 (C-O), 126.3, 

126.4, 128.1, 128,6, 128.8 and 129.1 (o-, m- and p-Ar), 140.6 and 144.2 (a-Ar), 
157.6 (OO). ir 3254(NH), 1745 and 1725 (CO), m/e (CI-NH3) 254 (MIT, 9 %), 
20 271 (MNRf, 55 %), 52 (100 %). 
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(S)-2-Amino-l,l-diphenyl-propane (12) 




5 A suspension of (S)-4-methyl-5,5-diphenyl-2-oxazolidinone (11) (3.52 g, 

13.90 mmol) in MeOH/AcOH and a 10 % Pd (148 mg, 1.39 mmol) on activated 
carbon was shaken for 45h under 4-5 atm pressure of hydrogen at room temperature. 
The catalyst was filtered off over Hyflo Super Cell and organic solvents were 
evaporated under reduced pressure. The resulting residue was treated with HCI (2M, 

10 100 ml), stirred overnight at room temperature, made basic with NaOH pellets, and 
saturated with K 2 C0 3 . The organics were then extracted into diethyl ether (3x 100 
ml), dried over MgSCVKiCOi and concentrated under reduced pressure to obtain a 
crude product. Impurities were washed with AcOEt over silica gel by means of dry- 
flash column chromatography, and then further elution with a mixture of MeOH and 

15 AcOEt, ranging from 5 % up to 30 %, gave the title compound (12) (1.90 g, 65 %) as 
a white solid, m.p. 76-77 °C. [a] D i5 = - 19.32 (c, 0.10765 in CHCb). 8 H 1.04 (3H, d, 

3 J= 6.30 Hz, CH 3 ), 1.31 (2H, broad s, NH 2 ), 3.55 (1H, d, J- 9.90 Hz, CH-Ph 2 ), 3.73 
(1H, dq, : *J= 6.30 and 10.20 Hz, CH-NH 2 ), 7.10-7.40 (10H, m, Ar-H). 5 C 22.4 (CH 3 ), 

50.3 (CH-NH 2 ), 62.4 (CH-Ph 2 ), 126.5, 126.8, 128.2, 128.5, 128.7 and 129.0 (0-, m- 
20 and p-Ar), 143.3 and 143.7 (cc-Ar). Anal. Calcld for C^H^NO: C 85.26; H 8.11; N 

6.63. Found: C S5.10; H 8.08; N 6.36. ir 3343 (NH 2 ). m'e (CI-NH3) 212 (MH + , 100 
%). 
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1.4 (^-aKDiphenylmethyl)^ 

(2^3i?)-2-Amino-l,l-diphenyI-3-metfayIpentan-l-oI (13) 




NH 2 
13 



A 1 M solution of phenylmagnesium bromide (49.0 g, 0.27 mol) in THF 
was added dropwise to CS)-isoleucine methyl ester hydrochloride (9.8 g, 54.0 mmol) at 
0 °C and then stirred for 17h at room temperature. The reaction mixture was cooled to 
0 °C, quenched with dropwise addition of saturated NHUC1 and then diluted with 
AcOEt and water until partition occurred. Organic products were extracted into 
AcOEt (3x50 mi), dried over MgSOVK^CCb and concentrated to obtain a crude 
product. The crude product was dissolved in diethyl ether (150 ml), treated with 
concentrated HC1 until all of the amine was converted to its HC1 salt. The amine-HCl 
salt was stirred overnight, diluted with water until partition occured. The non-basic 
organics were extracted into diethyl ether (5x100 ml) and then the aqueous layer was 
made basic with NaOH pellets. After stirring for 4h, organic products were extracted 
into AcOEt (4x75 mi) and dried over Mg504/K 2 C0 3 . Concentration gave a crude 
product (6.1 g, 42 %) as a paie yellow solid. This contaminated with the amino ester 
derived from the starting material, however was used for the next step without further 
purification. A small amount of the crude product (Li g) was purified over silica gel 
by means of dry- flash column chromatography, eluting first with CTLCI?, then with a 
mixture of AcOEt and petrol, increasing from 40 % up to 80 %. From this, a pure 
amino alcohol 13 (654 mg, 60 %) was obtained as a white amorphous solid, m.p. 128- 
129 °C (lit 135-136 °C). [a] D 2S 

- 128.17° (c, 4.26 in CHC1 3 ) (lit: - 124.1° (c, 1.23 in CHCh)). 8 0.72 (3H, t, J= 7.2 

Hz, CH 3 ), 0.94 (3H f d, J= 6.9 Hz, CH 3 ), 0.80-1.10 (1H, m. CH 2 ), 1.40-1.60 (1H, m, 
CH), 1.76-1.94 (1H, m, CH 2 ), 0.60-2.10 (3H, OH and NH:), 3.85 (1H, d, J- 1.5 Hz, 
CH-NH;), 7.10-7.70 (10H, m, Ar-H). d Q 12.1 (CH3-CH2), 1S.7 (CH 3 -CH), 22.5 (CH 2 ), 
34.8 (CH-Me), 60.9 (CH-NH 2 ), 79.6 (C), 125.5, 125.9, 126.1, 126.5, 127.8, 128.2, 
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144,9, 147.9 (Ar). (cnH): 3343, 3279 (N-H and O-H), 30S5. 3023 (Ar C-H), 

2959, 2926, 2873 (methyl and methylene C-H), 1589, 1491, 1447 (Ar C==C). xn/e 270 
(MH + , 4 %), 252 (20 %), 86 (100 %). 

5 (5)^[(R)-l-MethyIpropyI]-5,5-diphenyl-2-oxazoIidinone 14 




Trichloromethyi chloro formate (5.4 g, 27.3 mmol) was added to a mixrure 
10 of (5)-2-amino-l,l-diphcnyI-3-mefhyIpentan-l-ol 13 (4.97 g of 60 %, 1L1 mmol) and 
triethylamine (5.3 g, 52.0 mmol) in CH2CI2 at 0 °C. The reaction mixture was stirred 
for 3h at 0 °C, then allowed to warm to room temperature for 18h. The mixture was 
then washed with HC1 (3x100 ml) and water (2x100 ml) and dried over MgS0 4 . 
Concentration gave a crude product, which was washed with diethyl ether to afford 
15 the title compound 14 (2,7 g ? 83 %) as a white amorphous solid, m.p. 221-223 °C. 

r t IS — 

- 243.9° (c, 4.33 in CHC1 3 ). 8 U 0.41 (3H, t, J= 7.2 Hz, CH 3 ), 0.80 (3H, d, J= 6.9 Hz, 
CH 3 ), 0.80-0.96 (1H, m, CH 2 ), 1.18-1.32 (1H, m, CH-Me), 1.34-1.50 (1H, m, CH 2 ), 
4.27 (1H, d, J= 3.6 Hz, CH-NH), 6.98 (1H, s, NH), 7.10-7.50 (10H, m. Ar-H). 5 C 1 1.3 

20 (CH3-CH2), 17.2 (CH3-CH), 22.7 (CH 2 ), 36.3 (CH-Me), 66.1 (CH-NH), 89.5 (C), 
125.9, 126.5, 127.7, 128.0, 128.3, 128.6, 139.3, 144.0 (Ar), 159.1 (CO), (cm-i): 

3281, 3162 (N-H), 3058 (Ar C-H), 2980, 2960, 2933, 2877 (methyl and methylene C- 
H), 1760, 1725 (CO), 1493, 1448 (Ar C=C), 1243 (C-O). m/e 313 (MNH/, 6 %), 
296 (MH", 8 % ), 237" (100 %). 
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(5)-a-(DiphenylmethyI)-a-[(i?)-l-methy!propyl)-meth>1amine 15 




A suspension of (5)-4-5ec-butyl-5,5-diphenyi-2-oxazolidinone 17 (2.3 g, 
7.9 mmol) in MeOH/AcOH and a 10 % Pd (100 mg, 0.9 mmol) on activated carbon 
was shaken for 47h under 4-5 atm pressure of hydrogen at room temperature. The 
catalyst was filtered off over Hyflo Super Cell and solvents were evaporated. The 

10 resulting residue was treated with HC1 until all of the amine was converted to its HC1 
salt, stirred overnight at room temperature and diluted with water until partition 
occurred. The non-basic organics were extracted into diethyl ether (2x100 ml) and the 
aqueous layer was made basic with NaOH pellets. Organic compounds were then 
extracted into CH2CI2 (5x100 ml) and the combined extracts were dried over MgSG.;. 

15 Concentration gave a crude product, which was purified over silica gel by means of 
dry-flash column chromatography, eluting first with CHkCh, then with a mixture of 
AcOEt and petrol ranging from 50 % up to 70 %. This afforded the title compound 15 
(1.4 g, 71 %) as a white amorphous solid, m.p. 59-61 °C. [a] D 2S = -13.7° (c, 4.80 in 
CHCU). S u 0.76 (3H, t, J= 7.5 Hz, CH 3 ), 0.96 (3H, d, J- 6.9 Hz, CH 3 ), LOO- LIS (3H, 

20 broad s and m, NH 2 and CH 2 ), 1.28-1.42 (1H, m, CH-Me), 1.50-1.70 (1H, m, CH 2 ), 
3.50 (1H, dd, J= 10.5 and 2.40 Hz, CH-NH 2 ), 3.87 (1H, d, J= 10.5 Hz, CH-Ph,), 7.10- 

7.40 (10H, m, Ar-H). 5 Q 11.2 (CH 3 -CH 2 ), 16.7 (CH 3 -CH), 20.4 (CH 2 ), 34.8 (CH-Me), 

56.4 (CH-Ph 2 ), 58.4 (CH-NH 2 ), 125.2, 125.4, 127.0, 127.4, 127.5, 127.7 (Ar). 
Accurate mass (CI): Found 254.139998; Calculated for (MH + ) C H N 254.190875 

25 (3.4 ppm). v mat (cm-1): 3355 (N-H), 3082, 3065, 3024 (Ar C-H), 2959, 2931, 2S72 

(methyl and methylene C-H), 1598, 1494, 1450 (Ar C=C). m/e (CI) 254 (MH~, 100 

0/ \ 

/o). 



30 



1.5 (5}-a-(Diphenylmethyl)-a^isobutyl-methyiamine 18 
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(S)-2-Amino-l J-diphenyM-methylpentan-l-oI 

Ph 

pn 




OH 

NH 2 



16 



5 AIM solution of phenylmagnesium bromide (96.1 g, 0.53 mol) in THF 

was added dropwise at 0 °C to (^-leucine methyl ester hydrochloride (19.3 g, 0.11 
mol) and then stirred for 17h at room temperature. The reaction mixture was cooled to 
0 °C, quenched with dropwise addition of saturated NHUC1 and then diluted with 
AcOEt and water until partition occurred. Organic products were extracted into 

10 AcOEt (3x100 ml), dried over MgSOj/K2C03 and concentrated to obtain a crude 
product. The crude product was dissolved in diethyl ether (400 ml), treated with 
concentrated HCI until ail of the amine was converted to its HC1 salt. The amine-HCl 
salt was stirred overnight and then diluted with water until partition occurred. The 
non-basic organics were extracted into diethyl ether (5x100 ml) and then the aqueous 

15 layer was made basic with NaOH pellets. After stirring for 4h, organic products were 
extracted into AcOEt (4x200 ml) and dried over MgSO^iCO^. Concentration gave a 
crude product (13.7 g, 48 %) as a pale yellow solid. This contaminated with the amino 
ester of the unreached starting material, however was used directly for the next step 
without farther purification. A small amount of the crude product (1.31 g) was 

20 purified over silica gel by means of dry-flash column chromatography, eiuting first 
with CH 2 Cl2 ? then a mixture of AcOEt and petrol, increasing from 30 % up to 55 %, 
From this, a pure amino alcohol 16 (852 mg, 65 %) was obtained as a white 
amorphous solid. m.p. 131-132 °C (lit 132-134 °C). [a] D " = -101.0° (c, 5.38 in CHC1 3 ) 
(lit: -95.1° (c, 1.01 in CHCh)). 5 H 0.79 (6H, dd, J- 7.20 and 7.S0 Hz, CH 3 ), 0.86-1.80 

25 (6H), 3.S9 (1H, J= 9.6 Hz, CH-NH 2 ), 7.00-7.70 (10H, m. Ar-H). 5 C 21.1, 23.8, 25.1, 

39.2, 54.3. 78.9, 125.4. 125.6, 126.1, 126.4, 127.8, 12S.2. 144.3, 147.0 (Ar). (cm- 

1): 3337, 3268 (N-H and O-H), 3025 (Ar C-H), 2954, 2935, 2866 (methyl and 
methylene C-H), 1597, 1491. 1448 (Ar C=C). m/e 270 (MH\ 5 %), 252 (M-OH, 11 
%), S6(i00%). 

30 (^S)-4-Isobut>i-5.5-diphenyI-2-oxazoIidinone 1 7 



SUBSTITUTE SHEET (RULE 26) 



WO 00/34210 



PCT/GB99/0403! 



'29 ' 
Ph 




10 



= 3?i 



15 



20 



Trichloromethyl chloroformate (13.0 g, 65.8 mmol) was added to a 



mixture of (S)-2-amino-l,l-diphenyl-4-methylpentan-l-oi 16 (12.4 g of 65 %, 29.9 
mmol) and triethyiamine (12.7 g, 125.5 mmol) in CH 2 C32 at 0 °C. The reaction 
mixture was stirred for 15h, allowing to warm to room temperature. The mixture was 
then washed with HCI (3x200 ml) and water (2x200 mi), and dried over MgS0 4 . 
Concentration gave a crude product, which was washed with diethyl ether to afford 
the title compound 17 (7.9 g, 90 %) as a white solid, m.p. 212-214 °C. [a] 0 "= -286.1° 
(c, 4.32 in CHCh). § H 0.85 (3H, d, J= 6.6 Hz, CH 3 ), 0.91 (3H, d, J= 6.6 Hz, CH 3 ), 
0.96-1.08 (2H, m, CH 2 ), 1.53-1.73 (1H, m, CH-Me 2 ), 4.57 (1H, dd, J= 10.5 and 3.60 
Hz, CH-NH), 7.05 (1H, s, NH), 7.16-7.50 (10H, m, Ar-H). 5 C 20.8, 23.7, 24.9, 41.8, 

58.8, 89.1, 125.9, 126.3, 127.6, 127.8, 128.1, 128.3, 139.3, 142.5 (Ar), 158.8 (C=0). 
v (cm-i): 3261, 3 160 (N-H), 2955, 2869 (methyl and methylene C-H), 1752, 17235 

max 

(OO), 1495, 1447 (Ar C=C), 1251 (C-O). m/e 313 (MNELf, 12 %), 296 (MH + , 15 % 
), 237(100 %). 

(5)-a-(Diphen yImethyl)-a-isobutyl-methylamine 1 8 

Ph 



A suspension of ( i S)-4-isobutyl-5,5-diphenyl-2-oxazoiidinone 17 (7.6 g, 



25.6 mmol) in MeOH/AcQH and a 10 % Pd (282 mg, 2,6 mmol) on activated carbon 
was shaken for 93 h under 4-5 atm pressure of hydrogen at room temperature. The 
catalyst was filtered off over Hyflo Super Cell and solvents were evaporated under 
reduced pressure. The resulting residue was created with HCI until ail of the amine 
was converted to its HCI salt, stirred overnight at room temperature and diluted with 
water until partitioned occurred. The non-basic organics were extracted into diethyl 
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ether (2x100 ml) and then the aqueous layer was made basic with NaOH pellets, 
Organics were then extracted into CEiCh (5x 100 ml) and the combined extracts were 
dried over MgSG 4 . Concentration gave the title product 18 (5.7 g, 87 %) as a white 
amorphous solid. m.p. 46-48 °C. 

5 [a] 0 "= -3L6 0 (c, 4.12 in CHCI 3 ). 5 H 0.86 (6H, dt, J= 6.60 and 2.10 Hz, CH 3 ), 1.00- 

1.50 (4H, m and broad s, CH 2 and NH 2 ), 1.66-1.86 (1H, m, CH), 3.61 (2H, broad s, 
CH-NH 2 and CH-Piy, 7.10-7.40 (10H, m, Ar-H). 5 C 2L8 and 24.7 (CH 3 ), 25.5 (CH), 

45.6 (CH 2 ), 52.4 (CH-NH 2 ), 61.6 (CH-Php, 126.9, 127,1, 128.8, 129.0, 129.2, 129.4, 

243,8, 144.0 (Ar). Accurate mass (CI): Found 254.190200; Calculated for (MIT) 
10 C lg H 24 N 254.190875 (2.7 ppm). (cm-l): 3368 (N-H), 3057, 3027 (Ar C-H), 

2951, 2932, 2909, 2867 (methyl and methylene C-H), 1595, 1494, 1450 (Ar C=C). 
m/e (CI) 254 (MH + , 100 %). 

15 2. Chiral Amines wherein Z is F 

2.1 (^~a-(Fluorodiphenylmethyl)^ 19 




19 

20 

A solution of the oxazolidinone 14 (lOOmg, 0.34mmol) in CH2CI2 (5mi) was carefully 
added to 30% HF-pyridine (2ml) (Olah's reagent) in a polythene bottle, and the 
contents were cooled to 0°C. The solution was allowed to reach ambient temperature 
over 24 hours and was then poured into ice-cooled 2N aqueous ammonia solution 
25 (50ml). The organic layer was separated and the aqueous layer extracted into CH2CI2 
(3 x 30ml). The combined organic layers were dried over MgSCU and were then 
filtered and the solvent removed under reduced pressure. Purification by flash-column 
over silica gel chromatography (eluting with EtOAc/PetEt 1:4) generated the 
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fluorinated amine 19 as a white amorphous solid (23.1mg, 25%). On the basis of 
recovered starting material the yield is corrected to 53%. 



5 [a3 D =-32.3°(MeOH, c = 0.6), m.p.: 76.9 Q C; 5 H (400 MHz; CDC1 3 ): 7.45-7.16 (10H, m, 
CH ar .), 3.S2 (1H, qd, 725.60 and 6.40, CH-NH 2 ), 1.65 (2H, s, NH-,), 1-03 (3H, J 6.80, 
CH 3 ); 6 F (376 MHz; CDCI3): -174.91 (d, J 24.46) 
HRMS (CI, M+H + ) found 272.1814. C IS H 22 NF requires 272.1815. 

10 

2.2 (^-a-(FIuorodipaenylmethyl)-a-isobutyI-methyIamine 20 




20 



15 A solution of the oxazolidinone 16 (150mg, O.Slmmol) in CH 2 C1 2 (5ml) was carefully 
added to 30% HF-pyridine (1.5ml) (Olah's reagent) in a polythene bottle, and the 
contents were cooled to 0°C. The solution was allowed to reach ambient temperature 
over 24 hours and was then poured into ice-cooled 2N aqueous ammonia solution 
(50ml). The organic layer was separated and the aqueous layer extracted into CH 2 C1 2 

20 (3 x 30ml). The combined organic layers were dried over MgSCU and were then 
filtered and the solvent removed under reduced pressure. Purification by flash-column 
over silica gel chromatography (eluting with EtOAc/CH 2 Cl 2 , 1:4) generated the 
fluorinated amine 14 as a white amorphous solid (61mg, 44%). On the basis of 
recovered starting material the yield is corrected to 61%. 

25 

[a] D =-48.7S°(MeOH, c = 1.2); m.p.: 84°C; 8 H (400 MHz; CDCI3): 7.50-7.26 (10H, m, 
CHar), 3.72 (1H, ddd, J 26.0, 10.4 and 2.0, CH-NH 2 ), 1.S5 (1H, m, CH(CH 3 ) 2 ), 1.51 
(2H, s, NH 2 ), 1.35 (1H. m, CH a H b ), 1.18 (1H, m, CH a H b ), 0.87 (6H, t, J6.4, 2CH 3 ; S F 
(376 MHz: CDCh): -174.1 (d, J 30.12): m/z (EI): 251 (5%, M-HF), 20S (26, [M-HF]- 
30 CH(CH;0 2 ), 194 (8, [M-HF]-CH 2 CH(CH 3 ) 2 ); HRMS (CI, M+H*) found 272.1812. 
C i S H 22 NF requires 272. 1 S 1 5 . 
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2.3 (S)-2-(FIuorodipheny}methy])-pyrrolidine 21 




21 

A solution of the oxazolidinone (200mg, 0.7mmol) in CH2CI2 (5ml) was carefully 
added to 30% HF -pyridine (2ml) (Olah's reagent) in a polythene bottle, and the 

10 contents were cooled to Q°C The solution was allowed to reach ambient temperature 
over 24 hours and was then poured into ice-cooled 2N aqueous ammonia solution 
(50ml). The organic layer was separated and the aqueous layer extracted into CH2CI2 
(3 x 30ml). The combined organic layers were dried over MgSC>4 and were then 
filtered and the solvent removed under reduced pressure. Purification by flash-column 

15 over silica gel chromatography (eluting with EtOAc/petrol, 6:4) generated the 
fluorinated amine 14 and a viscous oil (55,8rng, 31%). 

[a] D = -8-08° (MeOH, c 7.4), 5 H (400 MHz; CDC1 3 ): 7. 47-7.16 (I0H, m, CH ar .), 4.14 
(IH, td, J 28.40 and 7.20, CH), 3.02-2.95 (1H, m, CH A H 0 -NH), 2.85-2.77 (1H, m, 
20 CHaHb-NH), 1.81-1.20 (2H, m, NH and 2CH 2 ); 5 F (376 MHz; CDCI3): -171.02 (d, / 
27.47). mJz (CI): 256 (76%, M+l), 236 (100, [M-HF]+1); HRMS (CI, M+H*) found 
256.1499. Ci 7 H [S NF requires 256.1502. 

25 



30 



35 
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CLAIMS 

1. Process for the preparation of enantiomerically pure compounds of 
formula I: 



(I) CR 



2 



HXR 1 , 



CR 3 2 Z 



comprising contacting a compound of formula II: 
(H) CR*, 

a: f- 

0 



with a source of hydrogen at ambient temperature and elevated pressure in the 
range I - 10 atro for a period which is other than 2 hours or less (proviso 
taking basis from D3); alternatively for a period of 43 hours (taking basis 
20 from Examples); alternatively for a period in the range 43 to 93 hours (taking 
basis from examples) in the presence of a hydrogenation catalyst which is 
homogeneous or heterogeneous and comprises a metal selected from the 
transition metals of Group VIE of the Periodic Table of the Elements and a 
catalytic support; or 

25 with a source of fluorine as a fluorination agent which comprises gaseous or 
liquid phase HF and a carrier, at temperature in the range 0 - 20C and ambient 
pressure for a period of 24 hours 
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wherein A is an cnantiomerically pure centre CH; Z is hydrogen or 
fluoro 

X is selected from oxygen, sulphur and nitrogen and n is 
selected from 0 and 1 and is equal to the valence of X less 2; and 
5 R 1 to R 3 are as defined below 

and wherein each R 1 is independently selected from hydrogen or from 
straight chain or branched, saturated or unsaturated C r8 
hydrocarbon optionally substituted by one or more hydroxy, 
10 halo, aryl, cyclo C r8 alkyl; 

each R 3 is independently selected from hydrogen or halo; and 
straight and branched chain, saturated and unsaturated C|-a 
alkyl, alkeny] and alkynyl and aryl; 
15 each optionally substituted by hydroxy, halo, saturated or 

unsaturated CV* alkyl, alkenyl or alkynyl, aryl, cyclo d-^ alkyl, 
carbonyl, carboxyl, amino, amido; 

each R 2 is independently selected from hydrogen, straight chain 
20 and branched, saturated and unsaturated C r8 alkyl, optionally 

substituted by hydroxy, halo, aryl, cyclo C t - 6 alkyl, carbonyl, 
carboxyl, amino, amido. 

2. Process as claimed in Claim 1 wherein X is nitrogen whereby n is 1 , 

25 

3. Process as claimed in any one of Claims 1 and 2 wherein R 3 is selected 
from ethenyl, ethynyl and optionally substituted phenyl* 
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4. Process as claimed in any one of Claims 1-3 wherein at least one and 
preferably both of R 3 aie aryL 

5. Process as claimed in any one of Claims 1-4 wherein R 2 is selected 
5 from optionally hydroxy, halo or alkoxy substituted branched and straight 

chain C r $ alkyl. including methyl* ethyl, i-propyl, i-butyl, t-butyl; and aiyl 
including phenyl and benzyl. 

6. Process as claimed in any one Claims 1 to 5 wherein X is nitrogen 
10 wherein n is 1 and R l is H, Le, the compound is a primary amine, 

7. Process as claimed in any one of Claims 1 -6 wherein a catalyst 
comprises P4 with C as catalytic support, 

1 5 8. Process as claimed in any of Claims 1-7 wherein a fluorination agent is 
liquid phase HF-pyridine. 



9 [13 3 14[16,17]}, Process for preparation of a compound of the formula I 
as hereinbefore defined in any of Claims 1 to 8 which is a process for the 
20 preparation of enantiomerically pure enantiomerically pure polymer 
comprising a repeating unit of the formula fi: 



25 



(B) 



CR 2 



CR 3 2 Z 



■P — 
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wherein P is derived ftom a polymeri&able monomer or oligomer and X 3 
R\ R 2 , R 3 4 Z and A areas hereinbefore defined in any of Claims I to 6; and 

wherein a polymerisable monomer is selected from the group consisting 
5 of: an epoxy resin; an addition-polymerisation resin; a 

formaldehyde condensate resin; a cyanate resin; and an 
isocyanate resin; polyaromatics; monomers of natural polymers 
including carbohydrates, polypeptides and proteins including 
starch, celluloses, collagen, gelatin, dexttans, alginates, chitin 
1 o and chitosan; and monomers of biodegradeable and/ or 

biocompatible polymers including poly(lactic acid), 
poly(glycolic acid), polycaprolactone, polyorthoesters, 
polyanhydrides, polyaminoacids and azo polymers; and mixtures 
thereof. 

15 

10 [17,18[20>21]]. Process for preparation of enantiomerieally pure 
compounds of formula I as hereinbefore defined in any of Claims 1 to 8 which 
is a process for the preparation of a library of compounds comprising: 

20 reacting one or more compounds of formula IV 
(IV) 



COOCH 3 



25 Wherein R 1 , R 2 and A are as hereinbefore defined in any of Claims lto6 

with a plurality of compounds of formula V R*MgBr, and converting via 
compounds of formula II as hereinbefore defined in Claim 1 to 6 to 
compounds of formula I as hereinbefore defined in any of Claims 1 to 6*; and 
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optionally labelling the support or vessel with means to identify the synthetic 
history of the supported or contained compound, 

5 1 1 [12]* EnanUomerically pure compound of the formula I as 

hereinbefore defined in any of Claims 1 to 6 wherein A, Z and R 1 to R 3 are as 
hereinbefore defined, X is N and n is L 



12 tl5[183]. Enantiomerically pure polymer comprising a repeating unit of 
10 the formula Ji: 



15 



r 



I 

C P~ 



CR? 2 Z 



wherein P is derived from a polymerisable monomer or oligomer 
selected from the group consisting of: an epoxy resin; an 

20 addition-polymerisation resin; a formaldehyde condensate 

resin; a cyanate resin; and an isocyanate resin; polyaromatics; 
monomers of natural polymers including carbohydrates, 
polypeptides and proteins including starch, celluloses, collagen, 
gelatin, dextrans, alginates, chitin and chitosan; and monomers 

25 of biodegradeable and/or biocompatible polymers including 

polyflactic acid), poly(glycolic acid), polycaprolactone t 
polyorthoesters; and 
X, R*> R 2 t R 3 t Zand A are as hereinbefore defined in any of Claims 1 to tf. 
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13 [19 [22]J. Library of enantiomerically pure compounds of formula I as 
hereinbefore defined in Claim 1L 



14 [20 [23]]. Pharmaceutical, veterinary product or agrochemical composition 
5 comprising an enantiomerically pure compound of formula I, Ii or Iii as 

hereinbefore defined in any of Claims 1J - 13 with suitable diluents, adjuvants, 
carriers. 
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Abstract 



Process for the preparation of chiral compounds of formula (I) comprising contacting a 
compound of formula (II) with a source of hydrogen or halide; wherein A is a chiral centre; X is 
selected from oxygen, sulphur and nitrogen; n is selected from 0 and 1 and is equal to the valence 
of X less 2; B is a fragment CR 3 2 ; Z is hydrogen or halogen; with the proviso that when X is 
nitrogen, n is 1, one of R 1 and two of R 2 are hydrogen, BZ is CHPh 2 , the other R 1 and R 2 
do not form together a five membered heterocyclic (pyrrolidone) ring; novel intermediates, novel 
compounds, polymers and libraries thereof and the use thereof as fine chemicals, and 
compositions thereof. 
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